Background: Iatrogenic damage to the ischiatic nerve is considered uncommon and may cause dysfunction with variable clinical signs dependent on type and severity of injury. Due to important role of this nerve in locomotion and weightbearing limb, a poor prognosis for recovery may be observed in many cases. Electromyography analysis may suggest the neuroanatomic localization, diagnosis information, and severity of lesion to determine better therapeutic intervention. Therefore, the aim of this report is to describe the possible cause, diagnosis and treatment of a postinjection ischiatic nerve injury in a dog with complete recovery. Case: A 3-year-old neutered male dachshund dog was referred to the Veterinary Hospital due to inability to weight support in the right hind limb after diminazene diaceturate intramuscular injection. The gait evaluation showed dropped-hock and knuckling into the digits of the right hind limb and neurologic examination revealed moderate muscle atrophy below to femorotibial joint of the right hind limb with sensory analgesia (superficial and deep) on the lateral, dorsal, and plantar surfaces, absent patellar reflex, and proprioceptive deficit. Electrophysiologic testing was done under general anesthesia in a 2-channel Nicolet Compass Meridian apparatus. Absence of compound muscle action potentials after right fibular and tibial nerve stimulations, and abnormal spontaneous activity in cranial tibial, gastrocnemius and deep digital extensor muscles were observed. A diagnosis of moderate/severe axonotmesis of sciatic nerve was achieved. Under microscope magnification, all adherent adjacent tissue and epineural sheat were removed. Due this, a small epineural window was created. On neurological examination performed 30 days after surgery, complete recovery of sensitivity of the right hind limb, and normal proprioception were observed. The muscle atrophy was also noted to have improved. Discussion: The ischiatic nerve mechanisms of injury include direct needle trauma, the drug or vehicle used for injection, or secondary constriction by scar, factors that may be associated to damage nerve observed in the present case. During a sciatic nerve injection, the combination of intrafascicular placement of a needle and high-pressure injection may cause severe fascicular damage and persistent neurologic deficits. In the present case, damage to the nerve probably was not caused by the injection needle, but due to injection agent. Chemical irritation or toxic reaction to the agent may cause different degrees of nerve injury. The electrophysiologic testing is an important tool for determining alteration of function and integrity of the axonal motor unit. In the present report, the electrophysiologic testing showed denervation potentials in the muscles innervated by the sciatic nerve (positive waves and fibrillation potentials), and the absence of compound muscle action potentials was indicative of severe axonal damage of the right ischiatic nerve. In human patients with postinjection ischiatic nerve injury, early surgical treatment with neurolysis or resection and anastomosis are the procedures recommended. In the present report, external neurolysis and epineural window were used showing excellent functional results. The epineural window was performed due to adherence of tissue and scar surrounding the nerve, permitting neural decompression.
INTRODUCTION
Peripheral nerve injuries are common in dogs and cats and may cause temporary or permanent neurological damage [1, 5, 8, 10] . However, iatrogenic damage to the ischiatic nerve is considered uncommon and cause dysfunction with variable clinical signs dependent on type and severity of injury [5] . Due to important role of this nerve in locomotion and weight-bearing limb, a poor prognosis for recovery may be observed in many cases [2] . Compound motor action potential amplitude in nerve conduction studies reflects the numbers of muscle fibers that depolarize. In traumatic nerve injuries, low amplitudes most often result from loss axons [12, 15, 17] . In these cases, the presence of abnormal spontaneous activity on electromyography analysis may suggest the neuroanatomic localization, diagnosis information and severity of lesion [3, 12, 17] to determine better therapeutic intervention.
Therefore, the aim of this report is to describe the possible cause, diagnosis and treatment of a postinjection ischiatic nerve injury in a dog with complete recovery.
CASE
A 3-year-old neutered male dachshund dog was referred to the Veterinary Hospital due to inability to weight support in the right hind limb. According to the owner, the clinical signs were present immediately after diminazene diaceturate and antipyrine have been injected intramuscularly in the gluteal region because of babesiosis. After this, the dog had been treated unsuccessfully with vitamin B complex and acupuncture for approximately 20 days.
The gait evaluation showed dropped-hock and knuckling into the digits of the right hind limb ( Figure  1a ). Neurologic examination revealed moderate muscle atrophy below to femorotibial joint of the right hind limb with sensory analgesia (superficial and deep) on the lateral, dorsal, and plantar surfaces, absent patellar reflex, and proprioceptive deficit. All cranial nerve reflexes were normal.
Electrophysiologic testing was done under general anesthesia. After premedication with acepromazine 1 0.2% [0.05 mg/kg bodyweight (BW), IM], and morphine 1 (0.5 mg/kg BW, IM), general anesthesia was induced with propofol 1 (4 mg/kg BW, IV), and maintained with isoflurane. Motor nerve conduction and electromyography were performed in a 2-channel Nicolet Compass Meridian apparatus 2 using differential amplifiers and common-mode rejection ratios of approximately 90dB. Band-pass filter was set to 20-3,000Hz, sensibility to 1 or 2 mV/cm, and analysis time to 2 ms/cm. In both hind limbs, motor nerve conduction studies (MNCS) were obtained from the sciatic-tibial nerves using surface electrodes. Proximal stimulation site was just caudal to the greater trochanter and distal stimulation site was on the lateral and caudal aspect of the distal tibial third after clipping and cleaning the skin. Absence of compound muscle action potentials were observed after right fibular and tibial nerve stimulations. Increase of insertional activity and abnormal spontaneous activity included positive waves and fibrillation potentials were observed in cranial tibial, gastrocnemius ( Figure 1b ) and deep digital extensor muscles. Normal rest activity was observed in semitendinosus and semimembranosus muscles. A diagnosis of moderate/severe axonotmesis of sciatic nerve at the level of the right stifle joint was achieved based on the results of the aforementioned tests. Surgical procedure to explore injured nerve was performed. A caudolateral approach was used at the level of distal femur. The biceps femoris muscle was retracted caudally and the vastus lateralis muscle was retracted cranially to expose the sciatic nerve. A yellowish color material with a jelly-like aspect and fibrous tissue was surrounding the sciatic nerve proximal to bifurcation into the common fibular and the tibial nerves, above the gastrocnemius muscle. Under microscope magnification, all adherent adjacent tissue and epineural sheat were removed. Due this, a small epineural window was created.
On neurological examination performed 30 days after surgery, it was observed complete recovery of sensitivity of the right hind limb, and normal proprioception. The muscle atrophy was also noted to have improved (Figure 1c ).
DISCUSSION
The ischiatic nerve is located deep to the muscle mass, that protected it against injuries [2] . In dogs, the ischiatic nerve injuries have been associated with pelvic fracture, surgical exploration of the ilium wing, acetabulum, sacroiliac joint and caudal proximal femoral region, and perineal herniorrhaphy [5, 8] . Other mechanisms of injury include direct needle trauma, the drug or vehicle used for injection, or secondary constriction by scar [5, 17] , factors that may be associated to damage nerve observed in the present case.
The combination of intrafascicular placement of a needle and high-pressure injection may cause severe fascicular damage and persistent neurologic deficits [9] . In addition, depending on site, agent and volume injected, a mixed injury with severe injury lesion to one fascicle or relative sparing of adjacent fascicles can be observed [7] . In the present case, nerve disruption and perineural fibrosis surrounding the ischiatic nerve were not recognized intraoperatively. Thus, damage to the nerve probably was not caused by the injection needle, but due to injection agent.
Chemical irritation or toxic reaction to the agent may cause different degrees of nerve injury [4, 5] . Diminazene diaceturate and antipyrine were probably the chemical agents responsible for the injury in this report. Although diminazene aceturate is recommended to dogs with babesiosis, side effects such as nervous signs, anaphylaxis and vomiting have been reported [11, 14] . However, none of the dogs showed any pain reaction at the time of injection and no muscle swelling was seen at the injection site [11, [13] [14] .
In spite of the clinical signs, the electrophysiologic testing is an important tool for determining alteration of function and integrity of the axonal motor unit [2] . In the present study, the electrophysiologic testing showed abnormal spontaneous activity in different muscles innervated by ischiatic nerve [2, 15] . Besides the wave morphology (positive sharp waves and fibrillation potentials) has suggested denervation potentials, the absence of compound muscle action potentials was indicative of severe axonal damage of the right ischiatic nerve. In general, positive sharp waves and fibrillation potentials are observed two or three weeks after axonotmesis [3, 6, 12] as observed in the present study.
In human patients with postinjection ischiatic nerve injury, early surgical treatment is considered a better chance of a full recovery and to decrease the development of long-term sequelae [17] [18] . The neurolysis or resection and anastomosis are the procedures recommended [18] . A sciatic nerve injury after intramuscular injection in a dog was treated by implantation of autologous contralateral tibial nerve autograft resulting in good functional recovery, but strength deficits was present [5] . In the present report, external neurolysis and epineural window were used showing excellent functional results. The epineural window was performed due to adherence of tissue and scar surrounding the nerve.
Therefore, this case report suggests that intramuscular diminazene diaceturate and antipyrine injection may cause ischiatic nerve injury. The positive outcome of the axonotmesis in this case was attributed to surgical procedures of neurolysis and epineural window. 
